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NEW DAILY WEATHER MAP. 

Northern 14eniisi)here 
States Wmther 
to all whn nre 

the air near the cnrt.li’s 
surface that directly belongs to agriculture and cliinn- 

The edit.ion presents both the second edition of t,he 
regular S a. ni. map of the lrnitecl States and, on the 
reverse, the daily map of the Northern IIeniisphere. It. 
is limited to a few hundred copies and is sent to libraiie5, 
meteorological offices, and a few special nieteoro1;igica.l 
students. Copies are dispatched either claily (folded 1, ctr 
in weekly rolls, or in inonthly rolls, by niaa or through 
the International Exchange Service of the Siiiitllwnian 
Institution, according as requested by the respect.ive 
recipients. Copies are also to be purchased through t.lie 
United States superintendent of public. tlocunients t1.t $3 
per year or 30 cents per month. The following 1ett.er 
acconipnnied the first issue : 

of the free stmosphere, 

tology. 

WEATHER MAP OF THE NORTHERN HEMISPHERE. 

On January 1, 1911, the United States Weather Bureau began the 
publication at Washington of a weather .map of the Northern Hemi- 
E here, a copy of which accompanies this announcement. Hereafter 
&a map will be rinted on the reverse side of the nioriiin weather 
map of the Unite8 States. A siniilar manuacript map of t i e  North- 
ern Hemisphere has been prepared daily for several last years in the 
Weather Bureau, and haa proved of great value to t i e  forecasters in 
predicting general chanFs of the weather, and especially in  ext.end- 
ing the periods for whch such forecasts can be successfully made. 
Although the number of reports avdlable for the construct.ion of the 
map is limited at present, and the tinies of obeservation are not all 
atnctly simultaneous, nevertheless the eiwntial features of the atnioa- 
heric circulation over the Northern Hemisphere are fairly well 

Lpicted. 

In beginning this important publication it seemed advisable not to 
retain the arbitrary and irrational units ordinarily employed for 
measuring pressure and temperature of the atmosyhere, but to ado t 
the more scientific and rational unit,s of the U. G .  h. system. AccoJ- 
ingly, the reported presaures are all expressed in dynamic unita in 
which a pressure of i50.OG nini. of nierciiry cnrresponds to a force 
of 1,00,000 dynes. Following the suggestion of Bjerknes. this abso- 
lute unit of res3ure is called 1 bar=l,OUO niillibars. The reported 
teniperat.ures%ave all been reduced to the absolute scale (Centigrade) 
on which the temperature of melting ice is 273’. 

Mathematical and dynamic studies of the motions of the atmos- 
phere are possible only when the data are given in rational units 
of t.he kind described. I t  is hoped the publication of this niap of the 
Nmthern Hemisphere will facilitate and promote the serious scientific 
st,udy of the great aud coniplex problems of the general circulation of 
the atmusphere. 

C. F. MARVIN, Chief of Bzcreau. 

This new daily went.lier ninp of the Northern Hemi- 
s 11icre lius rcccivycl general commendation both in 1 hurope and Anierica. The world’s prowess in teleg- 
rnpliy lias thus iiintle possible t . lk  niodifkttion of the 
iclens carried out by Grn. A. J. Nyer in IS72 in his “Inter- 
nat.iona1 Bulletin of Siiimltnneous Metenrcilogical Obeer- 
vatinii.2. ” That bullet,in TVLW dropped in 1SS9 by the 
Chief Sigii:Ll Officcr, presuni:ibly because of e s  ense. It 

niet.eorologica1 work of this bnre:bu in 159.4: its mnp has 
been niiiin t:iinctl in manuscript a s  t i  part of the forecast 
\wrk iiice 1595. Prof. C. F. Ainrvin lin.; rt.t,urned t.o the 
original d n r  prnjwt.ion (Post.el-1Yernc.r) and t,he mrip is 

in agreimcnt, with t.he itlcns of .all prwiiiient ?;turlc~ts <if 
t lw  fret. at tiiospherc. We quote a few acknowledgments: 

Rjerknes, I,ripzir, January 29, 1914: 
I h w e  been plensed t.o see the puhlication of your daily weat.her map 

for the Sorthern Hemisphere. Tlie introduction of t.he C. G. S. units 
is a very great progress Indeed. 

was rcvivrd in diti’ereiit form as n part of t. r ie niarine 

now p i i b  \ iclictl tidy hy liblir!gmphy ais nenrly as possible 

Gold, 1~0’11(1011: 
I must writ.e t.o congr:it.ul:it.e yon on t.he energetic way in which you 

have tarklerl t.lie queition nf units and on the beaut,iful Northern Hemi- 
sphere clinrts in niillibar* and absolute degrees. of which you have sent 
me :i copy. * * * Tou will probably see t,bst absn1ut.e units have 
also been used frnm Jinriary 1 for t,lie daily charts which are issued 
with the Weekly \Ve;ither Report. 

Rergesell, St.rwsburg: 
I hare received wit,h much inberest t.lie first, weather niap of the 

Xnrtliwii Hemisphere. * * * Precisely in the work of the 1nt.er- 
n i t  inilz! C‘oinmission for ScientiBc Aeronauticu. this iilap will be a great 
h i p  mi: a greit arlvant,pge. I IJdie\*e that all problems of general 
iiiete;Jr:Jkyi., which emhrwe. not. lncnl st,udieq but. the great problems 
of ihe general circulation, will receive’a grest, encouragement from this 
pub1 icxtion. 

Wilfred 1. Wilson, Ithncn, N. Y., profcssor of metpor- 
n l q y  : 

I beg t.n offer m y  congratulations on t.liis iniportmt advance which, I 
feel sure, will tend toward t,lie rezliznt.ioii of the hnpe expressed in t,he 
last. pamgra.ph of your memorandum, as to t,he “serious scientific study 
of t.lie great.,?nd complex problems of the general circulation of the 
atmosphere. 

Charles Stewart, Spnkaiict, WiIsh.,  local fiirecwtcr : 
Tlie map of t.he Northern Hewisphere supplies a lonK,-felt want. 

Dr. W. KBppen, Hsmburg, Jnnunry 22, 1911 : 
With great. interest and delight. I have to-day received the new daily 

went.lier niap for January 1, 1914, wit.li the weather nia of the Northern 
Heniiaphere. The t.raiaition to t,he millibam wits a d&lit.ful surprise. 
In reference t i J  the isot,hernis I would urge t,hat t h y  be drawn for the 
absolut,e temperatures 26Y0. 273O, 27S0? 3S3O, etc.. inst.ead of for 270°, 
375O. etc. 

It is also desirable to accent,uate the isotherm of 373O by a thicker line 
in order to bring the frost region of winter into prominence. 

It 
is of great. value ftir forecast studies and its daily publication will be 
gl ad1 y we1 coined. 
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Wm. Marriott, secretarv, Royal Met.eorc.llogica1 Societ,g. 
London, January 33, 1914: 

The ublication of such a map is a great advance in meteorology and 
will herp us to understand better many of the problem of t.he general 
circulation of t.he atmoaphere. 
It. Siedek, 'Central Hytlrographic Officc~. Virnn:i, Jiinu- 

irry 39, 3914: 
The IC. k. hydrographisclie Zentral Bureau most heartily welcomes 

t.he new daily weather map of the Northern Hemisphere. published by 
the United States JVeat,lier Buresu. 
W. E. Hammon, fnrmer1.v (list,ric!t Inrcc:l.st.tlr :it +in 

Francisco: 
I have your new niap of the Kort,hern Hemisphere on t.he reverse side 

of t,he morning weat,her map. I think this is tlie most valuable scien- 
tific step taken by the Weather Bureau in niany years. and I be- 
lieve very valuable results will ensue. * * * When I wds in 
California I made a series of daily weather maps of t.he Pacific Ocean 
from the hydrographic reports and drew the best. lines I could. I be- 
lieve this information was esbremely valuable in perfecting t,he sptem 
of forecasts which we followed in California. This aeries of maps was 
among the serious loplaes that resulted from the Sail Francisco fire 
[April, 19061. 

C. Hart Merriazi, esrcutivc of thc " Harrin::m Trust 
Fa nd " : 

Your new departure in printing the Nortliern Hemiephere weat.lier 
ma on the back of the United States aeat,lier map is a great advance, 
angI congratulate you on h:wing brought. this about. 

Prof. Ellsworth Huntington, T:il:> Univwsitj-: 
The idea of giving a general map of the ent,ire Nort,liern Hemisidiere 

is extremely useful. * * * For the nonscientific nian who is Inter- 
ested in tlie weat,her they are sure to prove educational. * * * 

Prof. Dr. Felix M e r ,  K. k. Universitat Inasbruck. 
March 4, 1914: 

* * * A copy of the International Map for the Northern Hemis- 
phere for January 1,1914, has come t o  my Institute, and I admired very 
much this great progress i n  weather maps. 

e .  

..) ;; .5 p!. ; .  #! ; 
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THE WEATHER MAP ON !CHE POLAR PROJECTION. 

One can not esamhie a series of the new clail-y wc?itt,lier 
niaps of the Northern Henlisphere without realizing thitt 
this publication is destined to throw pen t  light on the 
motions of our atmosphere and on the periodic as well 
a.s the quasi-periodic and the irregular cha.nges of our 
weather and storms. Especidly does it renew that 
stiniulus to the study of the mechanics of t,he earth's 
atmosphere, which wily first given by the memoirs of 
William Ferrel. His study of lS5S-lS60, which he began 
in 1556 as a popular essay, was repiinted as Profes- 
sional Paper of the U. S. Signal Service, No. S ,  Waslung- 
ton, 1882,. with notes by Prof. Frmk Waldo. This, 
together m t h  his ma.ny other studies, will always conininnd 
our adnliration, no matter what advances niny 1iereaft.er 
be made in the mathematical treatment of a.tmospheiic 
motions. . Ferrel taught us that! the diurnal rotmation of 
the eart-li on its axis, the at.traction of gra\htioii,  and 
the distribution of temperatmure 1iea.r the earth's surface, 
are the three fundnmental fnctors that must be considered. 
Subsequently he discussed the differences of frict,ion over 
land and water; the thermodyna.mics of nsceiicling nncl 
descending masses of air; t,he iiifluence of t.he dist.ribii- 
tioii of moisture; finally, toward t.he close of his life, lie 
began the considerat,ion of the influences of racliitt.ion 
and absorptrion. 

So far as we know no one hns as yet dared to begin the 
discussion of the motions of the atmosphere under the 
combined influences of all these seven factors and yet 
these must be gathered into one set of systematic equa- 

tions or graphic charts, if we would fully understand the 
phenomena shown by the daily weather ma.p. In  fact, 
an eighth factor must be ndcled, viz, the influence of hi h 

ences of the lower continental surfaces. Eventually we 
may consider the 1iint.h factor, kiz, the influence of 
viscositsjT. When we consider the simple hypothe tic 
atmosphere treated of at! first by Ferrel. we perceive that 
tlie denser port.ions of the air are thrown toward the Equa- 
tor by the diuriial cenbrifugal force, but that them must 
be it return current, towrtrd the pole of the wa.per  lighter 
air, thus giving rise to current,s and whirls which become 
either cyclonic or anticyclonic since the attraction of 
gravita tion holcls the atmosphere near the surface of a 
robating spheroid. Those wllirls give rise to the areas of 
high pressure nnd low ressure of which we usually see 

Henlir here. T T s L I ~ ~  we may consider the air flowing 
toivarr! the pole as warmer, lighter, ancl rising, while that 
flowin toward t,he Equator is colder, drier and descend- 
ing. H nnuniernble obstacles start smaller whirls that 
are scarcely noticed among these general features. 

Our polar map of the Northern Heinis here shows at. a 

and our huricnnes, are clue to the interchanges of air be- 
tween the Torrid Zone and the Arctic region. A dozen 
such cent.ers of action are sufficient, to enable the atnios- 
pheres of northern and southern lati tudes to maintain 
steady interchanges of position without any violent 
act.ions, just! as earthquakes and minor fractures produce 
mni:ior eart,licluakes that save our globe from an est.reme 

phere over the North Polar region, being cooled by atnios- 
pheric and terrestrial radiat,ions as also by the espansion 
of moist air against atmospheric pressure, deposits much 
of its moisture as rain or snow, becomes relatively denser, 
and is then pushed southward. There is a resulting 
region of low pressure about which the winds circulate. 
This area is sometimes nearly circular and at other times 

plateaus and mountain ranges as superadded to the in d u- 

froni throe to a dozen i; ott>iiig the map of the Northern 

glaiice that) our storms niid our blizzar cf s, our hot, areas 

cataclysms. For instance, some portion of t K e atnios- 

circulate with it. 
around the ole. Heme these storm centers may come 

northwest or southwest, or from the south or southeast. 
The niap of the Uniteel Stat,es between lat,itudes 30' and 
50' oiily, gives us no indicat.ion of t,he causes of t.hese 
irregularities, whereas the iiinp of our whole hemisphere 
shows at  once t,liat they represent whirls in an a.t.nios- 
pliere that thereby attem 1t.s t.0 maintain a dynanlic 

tilien tal resis taiices oh tainir g in the !lor dherii lienlisphere 
over the soil thern t.liat. allows of the interchange of circu- 
labions between it and bhe southern one. It would be 
ut,terly wroiig to study oiir moviiig atmosphere as a 
problem in statics. A slight disturbance of static equi- 
libriiuiii produces a coinplet,e upset of the dynamic 
equilibrium and from that momentv its readjustnient be- 
coiiies the domi!iating feature of the atmosphere. 

Stat,ic equilibrium has never esided throughout the 
atmosphere of our lobe. It is oiily ap rosimated over 

time. As to dynamic equilihum Helmholtz has shown 

upon the 1 P nit,ed States most unespect.edly frorii the 

ecluilibriuni in each hemisp 1 iere. It is the escess of con- 

comparatively smab regions and for s E ort intervals of 


